Decreased hepatic fatty acid oxidation at weaning in the rat is not linked to a variation of malonyl-CoA concentration.
In rats weaned on a high-carbohydrate diet, hepatic fatty acid oxidation capacity is decreased when compared to suckling rats. Previous studies (Benito et al., 1979) suggested that a malonyl-CoA-dependent mechanism could be at the origin of this decrease. Studies on isolated hepatocytes show that despite, respectively, a low and a high lipogenic rate in suckling and weaned rats, malonyl-CoA concentrations are similar in the two groups. This might be due to the lower ratio fatty acid synthetase/acetyl-CoA carboxylase (EC 6.4.1.2) activities during suckling than after weaning. Different rates of hepatic fatty acid oxidation despite similar malonyl-CoA concentrations can be explained by the 2.5-fold higher carnitine palmitoyltransferase I (EC 2.3.1.21) activity in suckling rats together with a 7-fold higher Ki for malonyl-CoA. This precludes a tight control of fatty acid oxidation by [malonyl-CoA] in suckling rats. Weaning on a high-fat carbohydrate-free diet abolishes the changes previously described for the kinetic characteristics of carnitine palmitoyltransferase I suggesting that nutritional modifications rather than a developmental stage are involved. Thus, during the suckling-weaning transition, a variation of [malonyl-CoA] is not responsible for the decrease in hepatic fatty acid oxidation. It involves, in addition, a decrease in carnitine palmitoyltransferase I activity and an increase of the sensitivity of this enzyme to malonyl-CoA.